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Curved Members 


Trapezoidal or bull-head section 

R 0 -R. t = 0.02 Q(P) 1 ' 2 + 0.20-Rj (28.16) 

Over the years the industry has developed an almost infinite variety of lifting 
components. A few typical hook shapes found in recent applications are shown 
in Fig. 28.6. Trapezoidal, bull-head, and circular hook cross sections appear to 
comprise at least 90% of all the configurations involved for which the line of action 
of the load passes through the center of curvature of the horizontal section. 

When the line of the hook-load does not pass through the center of curvature of 
the horizontal section, the stresses should also be checked for the hook area where 
the large radius runs into the smaller radius of curvature below the horizontal plane. 
Although in this location the external forces on the hook may be smaller than those 
found along a typical horizontal section, the effect of a greater local curvature 
may sometimes be sufficient to make the local stress higher. In some standard 
hook designs, it is customary to make identical cross sections for the horizontal 
and vertical planes, with the intermediate sections made slightly greater in depth. 
Theoretically, the stress along the inner surface of the hook could be maintained 
constant by reducing each intermediate section in proportion to cos#, where 6 is 
the angle measured from the horizontal section as shown in Fig. 28.3. The lower 
limit imposed on hook depth at the vertical section y-y, however, must depend on 
the shear load. Although this cosine theory of sizing is theoretically sound, the 
mechanics of possible hook deformations under load suggests a potential problem 
area. For instance, as the load causes yield at the horizontal section, the hook begins 
to open up and makes the subsequent weaker sections more nearly perpendicular 
to the load. Such sections then yield, in turn, promoting further opening of the 
hook and further yielding of other sections, leading to complete failure. To prevent 



Fig. 28.6 Typical hook shapes from industry; (a) shank hook; (b) clevis slip hook; (c) 
eye hook. (Courtesy of the Crosby Group.) 




